High resoluLion transmlssion electron microscope (TEM) observation is made on cross sectlons including the growth direction of superlattice samples with large A1 compositional difference.
Introduction
semiconductor superlattices and heterojunctions have recently gained much aLtention to electronic and/or optical device applicati-on. At the same time, importance has been increased of the characterization of heterointerfaces, and several methods have been developed which include electronic and optical methods. ltreisbuch and his .o*ork"r"l) and Goldstein ut ,I.2) have used a 1ow temperature photoluminescence (pL) method to investigate the abruptness of GaAs-Al(Ga)As heterointerfaces of superlatti-ces grovm by molecular beam epitaxy (Unf), and found that the interfacea are abrupt in an atomic scale and do not include so-called alloy clustering.
From the linewidth of pL of GaAs-AlAs superlattices, the latter authors suggested that the thickness of the potentialwell layer (GaAs layer) fluctuates in the growth plane by one atomic layer, and the lateral dimension of the region within which the thickness is perfectly uniform is the same order as the electron de Broglie wavelength. This fluctuation limits the dynamics of the two dimensional excit,on which has potential for application to optical bistable devices and switch.""3)
In order to study more directly the abruptness of the heterointerface, a cross-sectional observation of the constituent lattice arrangement by using a high resolution transmission electron microscope (TEM) is necessary. petroff c-11-4 studied the structure of a GaAs-AlAs monolayer 5.) superlattLce'', and showed a bright field i_mage with a clear contrast separating each of the eonstituent layers.
But unfortunately, it is difficulL from this image to obtain some information on the constituent lattice arrangement acrosa the heterointerfaces.
Olsen ut "1.6) and, more recently, the present a.rrthor"4) reported the lattice image observation, and showed that the lattice point arrangement is quite regular acroas the heterointerfaces.
But due to the insufficient contrast between each of the layers, it was difficult to determine the location of the heterointerface and to observe 1ts abruptness.
This paper reports the lattice image observa_ tion by TEM of MBE grovrn GaAs-AlAs and A10.2G"0.rAs-AlAs superlattices.
Because of larger difference in composition between the potential-wel1 and barrier layers than previously, a clear contrast is obtai_ned. A discussion on the abruptness at the heterointerface is given. and by X-ray double crystal diffraction method.T) Sample /fl is a binary-binary superlattice and sample 112 ta a ternary-binary superlattice. Compositional difference of the potential-well and barrier layers is 1.0 and 0.8 for samples /11 and ll2, respectively, which are larger than the previous case(0.28) .
Sample preparation for TEM observation is essentially the same as described by Lidbury et "t. 8) and is schematically shown in Fig. 1 A transmission electron diffraction (TED) 
